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REFLECTION TYPE COLOR LIQUID CRYSTAL DISPLAY DEVICE 

Abstract 

PURPOSE*- To provide a color liquid crystal display device with which colored light of 
high luminance is obtd. by coloring light without using color filters and which is capable 
of displaying plural colors with one pixel and obtaining the bright color display by 
lessening the light quantity loss by light absorption at the substrates of a liquid crystal 
cell and polarizing plate and displaying high-grade images by brightening the contrast 
between the respective pixels as a color liquid crystal display device of a reflection 
type using active matrix liquid crystal cells with MIMs as active elements. 
CONSTITUTION: Counter electrodes 20 formed on the inside surface of the rear 
surface side substrate 12 of the active matrix liquid crystal cell 10 using the MIMs 14 
as the active elements are used commonly as reflection films of light. The polarizing 
plate 30 is arranged on the front surface side of such liquid crystal cell 10 and further, 
a phase difference plate 40 is arranged between this polarizing plate 30 and the liquid 
crystal cells 10. The light is colored by utilizing the double refractive effect of the 
phase difference plate 40 and the liquid crystal layer of the liquid crystal cell 10 and the 
polarization and analysis effect of the polarizing plate 30. Further, the inside surface of 
the one substrate of the liquid crystal cell 10 is provided with a black mask 22 
corresponding to the spacings between the respective pixel electrodes 13. 
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[JS*?I2 3 ;S B a B t?;i/i:{S3tSi:^PB^1i3|^6^ 
t T SIS £l^©!fiB B flSS3SSo 

[^^m-ffl^i^i 

[000 13 

[jS^to*iJffi35»3 *»flB. 2^W»iS 
fflt, ^c«cJ)^ ^ HSftSrSSffK ITT S *>©^& 
[00023 

fcM I M*>, jb 1 £>H@£ n£!¥agflsi3I p ij*£S#H 
[000333 COM I M^aii^V Hlf ©IHSBgfi 

[00043 Z<OTNtt<V&ia%7r^^ H5a a 0# 



[ 0 0 0 5 3 ±mmmm&*imm*t r 
©SWiftiaslfii: - n e>§i@if©i£ ^n^n»£5T 

[00063 JriBT N^toSflSaaSKtt. 5«B&* ^ 
ttSS^Wx )^tzMzMi\yfcmi^(^^<oW^^\ 

tiw&s 0 0 ^n&iB»«3te t ft ^ T5s a B aiz^^aiai 

[ 0 0 0 7 3 Sfc, ;Sa B atz;^^F^Z7r>'©±^epi30 
jfi]U ®B B B t;KZAI4bfcmKi^^^^^iS B B BtA 

[00083 ft^v ±EBat»s3ffli3tt, mm&%> 
A«ufc3teb ? . gmajKr^^t^atz^^^ffliite^s 

[0 0 0 93 ±i£TN^<07i>5^:^h 
'J >y ^^Sa B a^^^^ UT. ^"fe^^-ilHg^^TK 
TS^fl!>A ? &>9, ^;Sb s b^!^^^« . ±1215 

[00103 

l§&ft±W&i>x?trzmMl u*>b, ±E1SS^^ 
siffico;Sa B ^s^t^^^. 

[001133 ^ =7 4 )^ ~£(D%wjmiz <* 
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[ 0 0 1 2 3 2B@So;S a s a ^^gcD^«, 
& < * * z t±*z** & a\ i*©c^a^apBfl^^^c 

a\ ^Bj©^4S^^^nTasB B B a55^o^fiJ 

[0 0 1 3] b**4^ ±SSE*<o^^-;S B a Q g^^ 

[0 0 1 4] Sfc, ^fl>^^WaffiKSB«\ 

JS^66vf|tf«ffifflte £BI4T& 3 ^©BSRZ . ;Sa B a iz frOM 
^■0g^^n J fn2l£]Toft4l£3a^ v S&SS^iR 

[0015] M I M^SKfV tf- K«f ©Sf 

A^W, UA^;£a a Bt?;W»g$^^ 

[00 1 6] 

£j6*6&9, AO, MI2Sa s atz;UD^iS@^(D[A]Mt3 



[0017] *»J|OSJIffiy3 ^ -^a a aS^ggt: t \ 

tct fluf2^B e at?;utm^t^p B ^:^s^^lggb 

[00183 ?^:, ^^Riett^-^a a B^^^ 
9. AO. mii2{^c1SO-®, »Sb<ttfie*gG»SL 
[0019] 

CAItU *©;& a B a Ji*iIo fc3tA\ JBfltz;i/Q«ffiS 
§K4>f*3MK ^SMB»«^*3W3«BK <* 9 SUM 

zru mr&&m&moXimimmz^vx. z<d 
[0020] ^ut. zo>m&m$££iz-&^xte, m 

m&w.^miz^xBm^n, mrm&m*m$>m 
gi?<* bizim^m^x^nxm^mmzMiv, 

[0021] Tttfc>^, w©;& B a g^^, ^^-3? 
[0 0 22] ^Ol fl B B g^^fe^t«, ^a B B 

©HasFWE»geftb. *nizmvx&&m<»^mm 

A^ftr^fc^), ;Sa B iz;i^coe[m[I^^SiT^^i: 

[ 0 0 2 3 ] UA^, 3 c^b b b©j3£^£ <^ ntf . 35a e a 

;i/a>ffig^^ ^ *> . ^A ? a^> ^ «g®(iiig^^^ 
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[0 0 24] ^CD;Sa B a^i^^tZ^C^Tt^. ffl 

[0 0 2 5] ±!5*:^0;Sa e a a^gt:^^ 
t: * o x*rf3&&ffi&&Z 5> n& fee*, >j£ft£*fca><ete 

;i/tz;Sa B a5m ? §«S^>tt iLb** 9 BBS 

[0026] *s^©5BaBasaaBzast^tt. 

mm) AWft^m ss^^etoja^^ow** 
[0027] z$iz, z&m&sm&mz^x. SSB 
» feattta^tiSBoiM t ©o^sa**: * ^ times 

[0028] 

imi <vsmtsn i&t. *»^o>jr 1 ©1^11*11 1 - 

B5*l»bT«pjrr*o Hic^S!^^-;Sa B a^ 

3a<o-SR»o8lfBia. H2«*©;8fltz;U<D— gB£<0 

[ 0 0 2 9 ] z <DmMym®&sif^te, 1 

0t, lt!wX»flR3 0fc, ltk«HS»8l6K4 0 4:^« 
/£<*nT;fc*9. (i^^30«iSa s atZ^10OSffi<|iH3§B 
^S^4 0C^a B B tz;Ul0fcmj|£(S^«3 0 



[0 0 30] S'f. ±EWat?M 0tZO^t|j£a^T€> 
T3> 7 ^ Y ^ MJ ^ XSa B tZ 9 , 

[00 31 ] 3<D;Sa B B "tz;H 0^-^Ct©5^1 1, 12 
£&M®£ttl (HC^^T±Wfl!>Sfi> 1 1 

®o 1 9 SUUI © ttfamz it. I T 0«o9PJ»«IB 
1 3K*n^n*fl^S^©M I M 1 4 ti\ ft^lq] 

Bflteaapiiiai 9^5ntc^o 

[0 0 32] JtffiMIM14«. -hJ5£Mfflitg«l 1© 

sbssbsibi 6ts £ ©jeans 1 6o±cflge6$n& 

-bSPISl 7^5ttotfe9, &f7^MIMl 4<DT 

i 4co±gp©5i y^-^n^n. ^©m i m i 4^jc 

[0 0 331S33, ioHfiS?^. MIMl 4<0TSP 
5i:mjiS-f=^#t^^^>l 8^5f[5|U^)aii (7 

IWZJKSEI/. -hSP^Sl 7«hWEBB1SbI1 3tHU2l 
B^S^giiC J: o Ti^SSl 3 tHJCMbTO^o 

c:©§gs6f5m^ *BMiMi4©«Hai6 
8oaao^ ^ssh^p (H*i±r) 

[0 0 34] Sfc. ^a B B t?^lO0^SfIl|5^([liZ^ 
fflStfcl 2t^®o5 9^ B B B StO«f5S^«, ±J2S 

EfflSfii i ezsSSUfcS^y^l^^i 3t:^n^n 

[0 0 36] ^ 6>iZ. ^©«ffitHSfil2fl>WmtZ«:, 

-tesBffiisfii i tzieisbfcsi^si 3Baop 8 Ts 

lz3fc*CEr*^v^7X^2 2*W^6nT*$'9. 3© 
^ v i? ^? * $ 2 2 fiuleigf5J5S2 1 -OTfe nTt^o 
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[0 0 37] Z<»?=?v 5^7,5 22U, H2£^:l/X: 
«fc5C* SEfflSKl l^Bittb^«R«Bl 3©ff 

-g^BSRrail 3©«^l»^tt*&9iB , «tlS]Y*»S 

[0 0 38] ssmsttu icsasu&MiMi 

4tt, l!2K^b;fc^?£§IggS@l 3©R8<DSB5ft: 

I M 1 4 E fc^O^ftifirgS <* ? izitft VX^Z o 
[0039]±fi^v^^22B, 

Ip] ; ©S2 0©PbT©8R» (Sfil 2<D|*]ffi) ^cDMffl 

Sisr^n-enBSs ^#tfr©52 o oS&pizffi6^ftSft 
^mi^^^ii^M^n, ^sfflSP (i^si 30 
WbT£**£5**2Bp> «u »r5^s 2 o <d±iz z 

[0 0 40]^, Z(D?^v J 5^X5 2 2tt, #R 
ti, ttia^20#ffMbfc^ffi>]g1Sl 2MKSfeS 

[oo4i] ^ut. ±iggffifl!B«i i tm&®mfc 

1,12 Pei(0Huia2/-M*^«i s nzzmmzicmz nx 
[0042] c:<d5s b b b lcw v ifi^a^^jEo^^^ 

i, 1 2tzsaw&aasi]Bi 9,. 2ic*9mfno 
ski 1, 1 2±^osfSr&ioi«ra*ij?n. ®g^i 
i, i 2P*zasc^v>f ^saaa^Htt^o ± 

l5§B[qjJJgl 9, 21tt, K^&fcSyfcTBBSl 
JBtt* 9 . *<D»ffiC tt^ tr> >nz £ &gMMS£^c 

[0043] — :8\ ±!5tift1fc3 0 tt v {$«. 
C^Ss^9cSSlffiAi:^o'r^«>t^e^^ t 9, dote 
3cfi3 0«. ^^®®4^mjl2Sa e atz;t/l OQffiEffilS 

|gi i±tz^^^;^ B a5^o§^rat3^UT^re> 

[ 0 0 4 4 ] £ Ot^uflx3 0 ©gffi<«tefiSgLffiA«, El 

3 i: ^ ^^(^oBrffiStfifc*: u Ttjy b J: ^ . tm&m 

3 0^StZ*J^CDdb^^o2P^JlI3 1 

[oo453±e*aB3i«\ 7^'j^i«BBwwtta 
flitfl^^W'j^cfi a * ^ sms»^ ^xmm3o s 



^6 & & jpfl &{«^^>f^ U <& 3 01 

[0 0 4 6] 30®a^i310C3db(D^F^? (00®^ 
£jffifc<£>E3©£> h«l~5.unu afloat?** 

[0047]^ ±E^-<X*«. JI S K 67 

1 4izmr%m&Mmmm$m£w a^x*- 

[0048]£3ffiWB(»;Tt(» = T2 /Tl 
¥imS®»;Tp(%)-Tt -Td 
t£®d®@^;Td(%) = [T4 -T3 x (T2 /Tl ) ] 
/Tl 

^X«;H00 = (Td /Tt ) XI 00 
Tl 

T2 \&amg£N& 
T3 ;i^«ffiim 

T4 ; isKjt (2Ron3 1 ) t^5B»K:**iiateteft 

3Xr. ±fBftt@;g3g4 0te, tfya-/ff*-hfl?<D— Ml 
g^^l/A^^oT***?, £<Dtiffl2SR40tt % Jz 
f£gB B atr;ui 0 ogM<ltcaegUfemtS3 0 fcffilSS 
fltMOtoiaiz, ffitB£e&4 0 4>atBtt CJSWI*) 

«3o«fi»aasffi4ooffiK:«»^n , tt^o 

[0049]^ l/T. 3 <0|g66Bil<05S B B a |gf^g^s 
±EaJMz>l 0OSIS1 1 , 1 2±lZfett^ B a a^ 

^)§a^r&r5 (aMlgi 9, 2 1 cD^e>^r3) 

{^c«3 0 <«8B8l*o^**trf»BaHE4 0 oaffiH 
o^lfll^r/A© <fc ^ IZI3SUT tr ^^ o 

MSieisi 2±iz^^^;^ a a 3 5^?agr^ra^i^o^ 

SdeflS 1 1 -t!3 ^^^;S B s a5i^aBrSr^ra i:te^1S3 0 

[0051] -Tfefe*. H4», ±IE5i5BBfiaaS»Z^ 
^^}Sa a B tz;Ul O0^a B B^lgrqlOT]t. {Stl^40 

©sett ^ x M3 o o>m@$tL t, %*TTffla^* 

9. Htzm^l 2a^S B B fl tM 0 0>Sffifl®IRl 2 
±tZ^^^;^ B B B 5^?cDiEra^'fa, 1 1 a(*Bftt^l 0 
OSMIiSffi 1 1 ±IZ ^tt^^a^^^^TSj^^b 

[0 0 5 2] ZOmZft^-OlZ, ;S B e at?;H 0©fiffiffl!l 
SE1 l±K33»*5S B a di J faanl^fill 1 atts ^II'J 
g«l 2±iC^^^n5B B B 5^fa2rS3^To]l 2 a^"[o|, OS 
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»9 0° mtfcS. 5£ B B a LC^iHifai§«l 1, 1 

COO 53] H4tZ*ttvt. 30a«{^clS30 
0>m&b. 4 0a ttiitf 8^4 0 ©atBl^b-r *5 

il?clK3 0^®@lfi3 0a«±l2^^0 o 
l3»b«Effl!l!6^ATfflal<9lz»W4 5 0 ©^|Sk -EtfB 
||fE4 0co^8$44 0a«:tuiS^'(i^0 0 
Sffi{Si|^e>lX£®9£8&*l 4 0° (DJd$\IZ$>Y), b 
frfots 12*8^4 0^81*4 0 a tt v {1^«3 0 

9 5° j4&cT>m^ a 

c o o 5 4 ] z®m&£7s^mt. zog&m* 6 a§4 

®4 0t^ao^;SB a a t?;i/10^Al4U ^©i&Wfc 
Mo^c3fe6\ 5SbVz;I/1 0©SEffl!Bfil 2 opiate 3$ 
c^ra4H«?*^*tr3l«1520KcJ:'5SI4ffn, Stf 
;i5a B aJg £^8^4 0 t ^lo THul£{i^^3 0 E All 
bT. Z:com^3 0^®§^^?e6^a B BST^^OS 

coo 5 5] e:a>iSB e H S^Sg^^oT«:. te 

3^3 0 cD^^i 3 0a EttbT^8ll&4 0 0>StBtt 

4 0 a&mmzir n^^m Buiste?t^3 0^iio 

t ft 9 , ^"GffiR t?;u i o co!SB s a ii^a^5@Si^ © 
;£ B B a Jg<D^#n^;i * 9 «3tel«S«r3C* & n%> 1 1 

t ^*tffii®3i2 o k <* 9 ^14^ Btf5ffiflJg t tfzta* 

«^3 0KAJHT*. 

C0 0 56]*bT. - ^i©uS3 0 tZ AI4 bfcSSfcte 
»v 1St8^ffi4 0 t;S B B BJi^«JE«f^^ * 9 fiGteKB 

buI£®?c«3 0^®§T^(^6^ 
^^^^^3(^^«30^^UT^«U. - 

o T^ 8 B aS^^cD^®lCiiliT^o 
C0 0 57] Tftfc>*>. ±ie35a B a£^£^«\ ^3^-7 

m&mo&Bim&t mm3 o » ^aweftffl 
£;*t>£iz &^e>. SffltoSfeteStfS* 

C0 0 58]O59, a^--? Y *©&Zitfi> 



^o^^<D»^tft^>^5^t?£o^tizJ:b<T. 
C 0 0 5 9 ] Z -hl2§§6@5>l<0;Sa B a g^^«, * 

S4 o taM*** ^cD^ism^tz * K>mm<om6 

0^^ib^iiiliT^^^cCD3feS«, buI£{^c^3 0 
Slo ^AI4bfcm%(i^c^^ *)©ilgfMt ft£& 

C0060]3fc. 1}^-Z?4JWlZ*v~Z%&&&T 

3 t ft** o ±lE§?6©#D;& B B afT^tz * 
ntf . 1 oa>j»^fflRfl>fe*«ST* i & o 

CO 0 6 1 ] Tft^^v ±iESg66f9J©5g B B 8aSSffi^^ 
tvttt. ^8^4 0<D^»T^«^tbft^^ 
a B B tz;n 0<£H& B a JI©^Mfe^ ^Kl 1,12 
3,2 0 PaltZMD^n^^E^ <* o T5Sa s a^ 

Oi2fo]^^^tr^<DtZt^ftoT^ftT^fc^. 35 
fHz;i/l 0^©EPfl[ieE**iJWbT,Jfi*§illg4 0 t5S 

a B atz;H 0(O^B B BJBt*^fe3^te'c^ 
Wntf. m^3'0^®§bTail4T^^^<Dfe^ 

C0062]ftfc. Z o>;Sb b b S^g^ft^ifflJj^. g 

7^fv77hyvi? A^fa^^gOS^EUj t IIS 
^BlitzAlOcDSiEittl^^g^^^lS (Sfctt 

s^f?]i@2o) cwA^sfi-**e»sb, ^niciii8 

8) i:iiH£^-^tz^bfc^-^11^#^ST^^ttz 

m^rnm^^ > 1 8 t^fsrs@2 o t ©Ba^wjaK^ 

bfe^l^^MIMl 4^bT, IKVfSl 3 £*tfSTl 
@2 0 i: ^a>ra©5SB H B LCi: ns l^Sic ^ 
^s;?n, ^o^^-s^^t:^oT® a s a5^^ 

C 0 0 6 3 ] ±fSS B B a «^S^^&tZ Ot, %T8fflflT 
St. f5!l*tf±i&bfc«i:'5tZs 5Sb b b1z;H 0AvSfl5^ 
^SSflRll, 1 2BaiZ*5tr^l5l*9 0 o ^V^^hft 

1 2±XZ Ktt&m&ltfomQJift 11a, 1 2 a t , 
imM30<r>m&i30 at. 12t8^4 0Oiif8fft4 
0 atA^n-F^T®4lZSrbfc^lS]lZ*9, A>O s ;^ b s b 
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aaBJ¥dfca>8) ©fisb^l 000 nrru {£t§^K4 0 
CD 'J ^T-y3>(7)tiW0 0 nmt^^^t 1 

[OO64]05ti. ±l£&a B S^a<DEPMJlffiZ*t 
[0 0 6 5] £cD[!5<D<*?tZ. ±tS^BaWl^mZ^ 

c^Ttts ;«B B Bt?JH OflrSgl 3, 2 0Hfc:ElMrrs« 

S j£6*6Pe ,&3^fflcD<*?tZ^tVT^i*. ^cDi£ 
?3£j^6\g < <* C \ JiG. SB. # 
R. aw©feCfeS. 

[0 0 66] c:ne>ssG, b, r, wox3-t^ 

MIfcy=i-^*-< hfitt. «GThc = 0. 299, y 
= 0. 396. fBtx = 0. 247, y=0. 23 
3, #R^x = 0. 399, y = 0. 402. fiW^x 
= 0. 3 3 2, y=0. 35 1T&9. ^Ytl^-fitiffi 

[0067] ±fg^a B aS^atz:fc^Tte. 15 
©JSC. flJW&Dfeb*. «G^5fBCWtb»< 

(Dg^« N #R0«^^S^<*9StvaBZ*o 
[0 0 6 8] ±fS&B B a^£aC3\ ^©di 

m%<D-&b>m{m±izm\^xmG, *b, #r. swcd 
fflfE®. f*x *s a<D?*> 

[0069]^, ±12^B B B S^^£^fe« N JSb b b 

Jiaila, 12a£*^ft5^©y4*KSfcs « 
^3 0O®S43 0acD^fS]t. MB^K4 0 ©ilffl 

10©An* d<Dflt. EKKHEi:C*oT>*3*** 
[0 0 70] ^UT, ±l2^ a a aS^^W, 

©-£*&;&\ ;®a a tz;n O^^ffiffle^i 2cD[*i®tzI§ 

Vtctt\$m$20X^*miZ^ : &ttAilZ, !Sa B at?;U 

i o <n&mm^vfc{mm3 o tz . 5^s»^oai4 



IfligS lim«U 3 *:<JS^3 0^1 8c£tt 

t, v6> eu !SB s B"tz;i/<D§^ <*tf l©fe«"??<Wfe!aiRt: 

[0071] zom&B^mzte^xt,^ % 

*\ M^R^Otm&^Z^l OcD35a B aii^S^^\ Z 

(omzWfo* o t ^bB^huMu^ «* -5 tz » t ^ 

[0072]Sfc. ±lEI©£f^l©;S B B BS^®Z 
tts »6S3 0«raoTA«bfc^ i3tB^4 0co 

^mm^tm^j^i o<D)&&m<D^*m&tizz 

ifiX* <R^*fJF3(»e : SrnuB»fiK3 0 iz AS4?1± 

fltr^i oic;Sb b b5»6^^i i • 1 2a5c»uT»» 
ajb ©i£Sf;r&** ? t ^ «s < ft o & t * ^ _ 

%). ^g^4 0cD^S?M*iZ^oTAS^^fint^ 

[0 0 7 3] ZblZ, ±l2Sa B aS^^^OTtt. 35 

>y ^^^^2 2S!S^TC^fc^, §1^Fb103>N^ 
X K^^lZUT^D a dffi<DlHg^^T^Z:t^# 

[0074] ^fc. ±ffiasfl«aass^i$^ttt. ^ B B 

tz;ui OOWfiSl 2CDWMlZlS^fc^fa , ©52 0 

tz^msnc^T^^fc^. z:o»r5i^2 0(DS 

B%IBffitb^iC»HaffifcT^3tWlliU^A\ mils 

^^2 o cd5m (mm) A«ffi^» o t^. 

l a ^^]?i^^©^^^oP®* : ^tra^2 0 CDS® 

[0075] -rfeto*. ±EaB B B a5asa«x ?c<d®§ 

^6^tZi;^fc^. J ^|jJJI^^»f5l , SS2 0cDS 

0 <Dg®tZ^9 . ^cD^S^lK^i:^ 
o ®B B aS^^OSffiiZ ^^>{^c^3 0 

[0076] u*>^ ±ieffi H B H »s3sau:fe^ttt. s 

*I«SS4 0 ^ <^^Sa B aJi©^fiTxfe^lZ <fc 9 W£WB« 

3E* e>nfc^c*mcii^z: t ft < SJW2r«"C<S«iR3 
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Kits m~te^(i£^3 o o^cf^i: zvmwt 

[0077] tefc. ±IS^cMlffiAcDS^lia^W, ±a 

[0078] ±I£S 8 S 8 S^^«. 58JHz;i/ 

1 0 (OSSfflHSfi 1 2 ©FMffi tZl&^ &*tfil«B2 0 £ E 

saa&m&zikx^&rctos 3aa B Ht?;i/io©»ffiffl!Bfi 

[0 0 79] [M2©S8fia?ll] ±1ESI1©SB6B!I 

fil 2flW*lffi^S^ , rt^A\ £<DT?^y^X^22 
IS^SSl 3%>£tfM I M l 4*i3SU:fc«fflfflg 
«1 lcD^mKfStf^^o 

[oosojue^t/Tgm*. *:§aH©s;2©58BS5y 

[0081] &*5 V ^^ISfife0fI^;S B e aS^S^«, ^ 

*^77^22^B e a^H 0©fiE(fflBfi[l 1 <OI*lB] 

[ o o 8 2 ] * 3 ©sBBSRtoasiiasJsa^, 93ft 

izm 0(OSffiffl!SflRl 2cD[^ffitzt§ttfc#fi'@i2 0 
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